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The present invention relates to a syringe-needle protection device comprising
an elastomeric needle cap.

More precisely, the present invention relates to a protection device for
protecting a syringe needle, which device is of the type that comprises an elastomeric
needle cap that extends in a generally longitudinal direction and that has a closed distal
end and an open proximal end, said cap being formed by a lateral wall that extends from
said proximal end along a proximal end zone, defining an internal housing for receiving
the distal portion of the body of a needle syringe, and by an end wall having a thickness
that extends from said distal end along a distal end zone, said end wall being suitable
for being perforated over a fraction of its thickness by the free end of said needle, the
housing comprising, from said proximal end: an opening that presents a maximum
diameter; a first segment of frustoconical or circularly cylindrical shape; a circularly-
cylindrical second segment that presents a diameter that is less than the maximum
diameter, and that is for housing the distal portion of the syringe body that carries said
needle; and a third segment that tapers from the second segment to the end wall of said
housing.

Protection devices for protecting a syringe needle of the above-mentioned
type have already been proposed.

Thus, patent EP 0 429 052 relates to a needle shield assembly comprising
an elastomeric needle sheath similar to the above-defined elastomeric needle cap.

However, that type of needle protection device presents a certain number
of drawbacks.

The syringe-needle protection device that is the subject of the present
invention is for mounting on a hypodermic syringe that enables a medicated liquid to be
injected into a patient.

Regardless of whether the hypodermic syringes are prefilled or they are
filled by hospital personnel just before performing the injection, it is necessary for the
syringe to remain sterile until it is used.

For example, when the syringe is packaged when already pre-filled with
liquid, the following various steps are performed in order to prepare the syringe before
it is packaged. |Initially, the body of the syringe, on the distal portion of which there is
mounted a needle coated with a silicone rubber coating, is washed. Then, an
elastomeric needle cap is mounted on the needle so as to form an assembly that is

subsequently made sterile, preferably by being put into an autoclave.
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After the above-mentioned assembly has been in an autoclave, the syringe
is filled with its intended liquid and the syringe body is closed by the piston and the
plunger that finish off the syringe before it is subsequently packaged.

While in an autoclave, as a result of the elastomeric needle cap being
made of a material that is not gas tight (generally rubber), it is possible for pressures to
balance between the outside of the elastomeric cap, i.e. the chamber of the autoclave,
and the inside of the elastomeric cap, i.e. the housing receiving the needle of the syringe.

During the sterilization cycle in an autoclave, in addition to imparting a
temperature increase inside the chamber of the autoclave, a large increase in pressure
(e.g. up to 2.3 bars) is also imparted in conventional manner, after establishing one or
more partial vacuums in the chamber. The maximum pressure is maintained for a certain
period of time (pressure plateau) before imparting a new partial vacuum in the chamber
of the autoclave. At the end of the cycle, the pressure is increased to atmospheric
pressure, while the temperature drops progressively until it reaches ambient
temperature.

From the above-mentioned explanations, it can be understood that during
the sterilization cycle in an autoclave, quite sudden pressure changes occur inside the
chamber. Thus, during the sudden drop in pressure in the chamber between its
maximum pressure value and the partial vacuum, it can happen that the pressure inside
the housing within the elastomeric cap cannot balance quickly enough, such that
residual pressure occurs momentarily inside the housing at a value that is greater than
the value of the pressure existing in the chamber.

In some circumstances, in particular when the lateral wall of the
elastomeric cap is not strong enough, the residual pressure present inside the housing
generates a deformation of the lateral wall that can lead to the elastomeric cap moving
relative to the distal portion of the syringe body on which the cap is mounted. The
movement of the cap may even be so great that it may lead to the cap separating from
the syringe body when the deformation to which the cap has been subjected prevents
the distal portion of the syringe body from being retained in the housing.

In the event of movement between the cap and the syringe body, a break
in sealing may occur between the housing inside the cap and the environment outside
the cap, thereby running the risk losing sterility in the housing, and thus of losing sterility
of the needle. Loss of sterility is established in the event of the cap separating from the
syringe body.

Such movement also leads to a risk of liquid being lost from the syringe

resulting in the dose of liquid still in the syringe having a volume that has decreased,
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and in a risk of the user coming into contact with the liquid, which can be dangerous for
certain liquids used for examinations, in particular medical imaging. Equally, putting the
free end of the needle into contact with the outside environment may give rise to physico-
chemical reactions with the liquid, such as crystallization or coagulation, that are likely
to degrade the liquid and make the syringe unusable.

The risk of losing sterility is even greater when the syringe body is made
of glass, since the use of this material leads to dimensional tolerances occupying a much
wider range than for a syringe made of plastics material.

Document EP 1208 861 proposes a technical solution comprising an
annular bead provided with slots, which bead has substantially improved the ability to
maintain the needle in a sterile atmosphere that is closed in sealed manner until the
needle is used. Nevertheless, there exists a risk of the protection device inflating during
sterilization, which may lead to a reduction in the surface area for holding the protection
device on the syringe, and thus a risk of separation and of sterility being lost when
pressure rises inside the protection device. In addition, when the pressure inside said
protection device generates suction, there exists a risk of said device shrinking, which
is also likely to interrupt sterility.

Document EP 0 976 415 describes another prior-art device.

An object of the present invention is to provide a syringe-needle protection
device that does not present the above-mentioned drawbacks, i.e. that guarantees that
the needle in maintained in a sterile atmosphere that is closed in sealed manner until it
is used, and in particular that is maintained during the sterilization stage. An object of
the present invention is thus to improve the device of document EP 1 208 861, that
discloses the preamble of claim 1.

The present invention thus provides a protection device for protecting a
syringe needle according to claim 1, the device comprising an elastomeric needle cap
that extends in a generally longitudinal direction and that has a closed distal end and an
open proximal end, said cap comprising a lateral wall that extends from said proximal
end along a proximal end zone, defining an internal housing for receiving the distal
portion of the body of a needle syringe, and an end wall having a thickness that extends
from said distal end along a distal end zone, said end wall being suitable for being
perforated over a fraction of its thickness by the free end of said needle, said housing
comprising, from said proximal end: an opening that presents a maximum diameter; a
first segment of frustoconical or circularly cylindrical shape; a circularly-cylindrical
second segment that presents a diameter that is less than said maximum diameter, and

that is for housing the distal portion of the syringe body that carries said needle; and a
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third segment that tapers from said second segment towards the end wall of said
housing, said lateral wall also being provided with an annular bead that is arranged in
said housing between said first and second segments of said housing, at least one slot
extending in a longitudinal direction across said annular bead; in which device said
second segment includes at least one rectilinear axial groove that extends longitudinally
over a fraction of the height of said second segment.

Advantageously, a plurality of slots, in particular four slots, angularly
distributed in regular manner, extend in a longitudinal direction across said bead, and a
plurality of grooves, in particular four grooves, angularly distributed in regular manner,
extend in a longitudinal direction across said second segment.

Advantageously, said slots are arranged in a staggered configuration with
said grooves.

Advantageously, said at least one groove has a width lying in the range
0.1 millimeter (mm) to 0.5 mm and/or a depth of at least 0.1 mm and/or a length that is
about 0.5 mm shorter than the length of said second segment, advantageously a length
lying in the range 1.50 mm to 1.80 mm, preferably about 1.65 mm.

Advantageously, said third segment includes a preferably-peripheral
radially-projecting projection that is adapted to co-operate with said frustoconical
intermediate portion of the syringe in the event of suction in the internal housing of the
cap, so as to avoid said cap shrinking onto said syringe.

Advantageously, said radially-projecting projection has a radial width lying
in the range 0.1 mm to 0.5 mm.

Advantageously, the device further comprises a rigid shell of generally
longitudinal and of circularly cylindrical shape, presenting a proximal end that is open
and a distal end that is closed at least in part, said shell comprising a longitudinal wall
that extends from said proximal end to said distal end and an end wall that is situated at
its distal end, said shell being for surrounding and containing said elastomeric needle
cap and being provided with retaining means for retaining said cap.

Advantageously, said retaining means include a re-entrant rim that forms
the proximal free end of the shell and that presents an inside diameter that is suitable
for retaining, in the shell, the proximal end of the lateral wall of the cap.

Advantageously, the proximal end of the outside surface of the lateral wall
of the cap includes an annular shoulder that is re-entrant towards the proximal end of
the device and that is suitable for co-operating with said annular rim.

Advantageously, said retaining means further include an annular rib that

is arranged on the inside face of the longitudinal wall of the shell and that is suitable for
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co-operating with a first shoulder that is re-entrant towards the distal end of the device
and that is situated on the outside surface of the lateral wall of the cap level with the
second segment of said housing.

These characteristics and advantages of the present invention, and others,
appear more clearly from the following detailed description, given by way of non-limiting
example, and with reference to the accompanying drawings, in which:

Figure 1 is a diagrammatic section view of a needle protection device in
an advantageous embodiment of the present invention, showing on the righthand side
a prior-art device and on the lefthand side a device of the present invention;

- Figure 2 is a diagrammatic cut-away perspective view showing the
protection device of the embodiment of the invention shown in Figure 1;

- Figure 3 is a view similar to the view in Figure 2, with the needle
protection device assembled on a syringe, around a needle;

- Figure 4 is a view similar to the view in Figure 2, diagrammatically
showing the passage of gas during sterilization.

- Figure 5 is a diagrammatic view showing mechanical blocking in the
event of increased pressure in the cavity of the protection device of the present
invention;

- Figure 6 is a view similar to the view in Figure 5, showing mechanical
blocking in the event of suction in the cavity of the protection device of the present
invention;

- Figure 7 is a diagrammatic view showing the limited inflation with the
device of the present invention; and

- Figure 8 is a view similar to the view in Figure 7, showing the greater
inflation with a device of the prior art.

In the following description of the present invention, the adjective "distal"
relates to a portion further from the hand of the person holding the syringe, and the
adjective "proximal" relates to a portion closer to the hand of the person holding the
syringe.

Figure 1 shows a protection device for protecting a syringe needle, the
device being made up of an elastomeric needle cap 20 that extends along a longitudinal
direction between an open proximal end 22 and a closed distal end 24. The cap 20
defines an inner housing 26 that is defined by a lateral wall 28 and by an end wall 30.

It should be observed that the righthand portion of Figure 1 shows the
prior-art of document EP 1 208 861, while the lefthand portion of Figure 1 shows the
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present invention. It should be observed that there are no differences in the external
shape of the cap 20, the differences being present only inside said cap.

In the longitudinal direction along the longitudinal central axis, the lateral
wall 28 extends from the proximal end 22 along a proximal end zone 32 that
advantageously represents about two thirds of the length of the cap 20.

The end wall 30 is thus solid and, in the longitudinal direction, it extends
from the distal end 24 along a distal end zone 34 that advantageously represents about
one third of the total length of the cap 20. Thus, the thickness of the end wall 30 (that
corresponds to the length of the distal end zone 34) makes it possible to house the free
end of the needle of a syringe, as explained below.

As is widespread for this type of needle protection device, the elastomeric
cap 20 is circularly cylindrical around its longitudinal central axis. Such circular
symmetry relates to the external outline of the cap 20 (lateral wall 28 and end wall 30)
and to the internal outline of the lateral wall 28 that defines the housing 26, except for
the presence of slots or grooves, as explained below.

The internal housing 26 is made up of a plurality of segments that extend
from an opening 36 that is situated at the proximal end 22 of the cap 20, to an end wall
38 that is situated at the other end of the proximal end zone 32.

Adjacent to the opening 36, the housing 26 includes a first segment 40 that
presents a circularly-cylindrical shape in the figures, however a frustoconical shape that
tapers towards the end wall 38 could also be used.

As shown, the first segment 40 presents a diameter that is substantially
equal to the diameter D1 of the opening 36.

At the other end of the opening 36, the above-mentioned first segment 40
is adjacent to a second segment 42 for receiving the distal portion of a syringe body that
carries the needle, also known as the hub of the syringe, the second segment presenting
a circularly-cylindrical shape, and presenting a diameter D2 that is less than the diameter
D1 of the opening 36.

In the opposite direction to the first segment 40, the second segment 42 is
extended by a third segment 44 having a diameter that progressively tapers towards the
end wall 38 of the housing 26. At the end wall 38 of the housing 26, a circularly-cylindrical
fourth segment 46 is formed, presenting a diameter that is substantially equal to the
diameter of the syringe needle.

The external outline of the cap 20 presents a shape that is generally

circularly cylindrical, with variations in diameter and in shape as described below.
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Starting from the distal end 24, where the face of the end wall 30 facing
outwards is substantially plane, there extends a frustoconical first portion 50 of relatively
limited extent, and a second portion 52 of slightly flared circularly-cylindrical shape that
extends to substantially half way up the proximal end zone 32 in the third segment 44
of the housing 26.

In conventional manner, the slightly flared shape of the second portion 52
makes it easier to unmold the cap, and the shape of the first portion 50 makes it easier
to center and to mount the rigid shell on the cap, as explained below.

A projecting shoulder 54 connects the second portion 52 to a third portion
56 of very slightly flared circularly-cylindrical shape that extends to the second segment
42 of the housing 26, in the proximity of the first segment 40.

Another projecting shoulder 58 connects the third portion 56 to a fourth
portion 60 of frustoconical shape that extends as far as the first segment 40 of the
housing 26. The fourth portion 60 is extended towards the proximal end of the cap 20
by a fifth portion 62 of cylindrical shape, itself adjacent to a sixth portion 64 that is set
back from the fifth portion 62. The sixth portion 64 includes a shoulder surface 66 that
forms an angle that is a little less than 90° relative to the fifth portion 62 and that extends
towards the opening 36. Thus, the sixth portion 64 includes an annular shoulder 66 that
is re-entrant towards the proximal end 22.

Between the first and second segments 40 and 42 of the housing 26, an
annular bead 70 is provided that forms an internal bulge of material at the end of the
second segment 42 towards the proximal end 22.

Advantageously, in longitudinal section, the bead 70 presents the shape
of half a drop of water having its thicker portion towards the proximal end 22 of the cap
20, the tip of the drop of water joining the second segment 42 level with the other
projecting shoulder 58.

The bead 70 defines an internal outline for the housing in the shape of half
a pear, and constitutes a mechanical holding rim for the distal portion of the body of the
syringe, as explained below. While in an autoclave, the bead 70 improves retention of
the distal portion 104 of the syringe 100 in the housing 26.

While in an autoclave, in order to make it easier for water vapor under
pressure to pass out from the housing 26, and in order to improve the deformability of
the annular bead 70, said annular bead is provided with a plurality of slots 72,
advantageously four slots, that extend in a longitudinal direction across the bead 70, the

slots being angularly distributed in regular manner.
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Naturally, it is possible to provide any number of slots 72 that may be of
greater or less depth. If they are numerous, the slots 72 separate between them a large
number of portions of the bead 70, each of which forms a small projection. In addition,
the slots 72 may be of greater or lesser width.

As can be seen in particular in Figure 3, which shows a hypodermic
syringe 100 in part, the cylindrical body 102 of the syringe is provided with a distal portion
104 that carries the needle 106.

The distal portion 104 presents the general shape of a sphere, made up of
a ball carrying the needle 106. More precisely, the distal portion 104 forms an annular
bulge that is formed of four portions: a frustoconical end portion 104d that tapers towards
the free end of the needle 106; a frustoconical intermediate portion 104b that forms an
angle with the frustoconical end portion 104d; a middle portion 104a of shape that is
circularly cylindrical; and a frustoconical connection portion 104c. The frustoconical
connection portion 104c is adjacent to a circularly-symmetrical portion 108, forming an
annular setback 110 relative to the widest portion of the distal portion 104.

As shown in Figure 3, when the needle 106 penetrates inside the cap 20,
the free end of the needle 106 comes to be jabbed in the end wall 30 of the cap 20,
while the distal portion 104 of the body 102 of the syringe penetrates into the housing
26 of the cap 20 at the second segment 42.

As can be seen in Figure 3, after mounting, the annular bead 70 is situated
against the frustoconical connection portion 104c, and this provides effective
mechanical retention of the distal portion of the syringe 100, formed of the needle 106
and of the cylindrical body 102, inside the housing 26.

As a result of the presence of the annular bead 70 that presses tightly
against the frustoconical connection portion 104c, it is not necessary for the diameter
D2 of the second segment 42 of the housing 26 to provide a large amount of clamping
around the middle portion 104a.

However, the second segment 42 of the housing 26 must be in sealing
contact with the middle portion 104a of the distal portion 104 of the syringe, so as to
ensure the housing 26 continues to be sterile after being in an autoclave. The sealing in
question is microbiological sealing that makes it possible to preserve sterility, i.e. to
guarantee the absence of microbial germs or of toxic substances of microbial or fungal
origin.

Advantageously, the diameter D2 of the second segment 42 of the housing
26 is greater than or equal to 85%, preferably substantially equal to 92%, of the outside

diameter of the distal portion 104 of the syringe body 102. Also advantageously, the
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minimum inside diameter of the annular bead 70 lies in the range 85% to 95% of the
diameter D2 of the second segment 42 of the housing 26, the minimum inside diameter
preferably being substantially equal to 90% of the diameter D2 of the second segment
42.

In particular, tests are performed with a 1 milliliter (mL) syringe 100
presenting a syringe body 102 of outside diameter equal to 8.15 mm, the outside
diameter of the middle portion 104a being equal to 4.35 mm, while the outside diameter
of the frustoconical connection portion 104c is equal to 3.85 mm. For this type of syringe,
the cap 20 to be used thus presents the following dimensions:

Diameter of the second segment 42 of the housing 26 (D2): 4 mm;
diameter of the housing 26 at the annular bead 70: 3.6 mm; diameter of the opening 36
of the housing 26 (D1): 4.7 mm.

The above-mentioned dimensions are given for a cap 20 presenting a total
length of 23.5 mm for an outside diameter of 7 mm in the fifth portion 62, the fourth
portion 60 tapering to a minimum outside diameter of 6.5 mm.

Naturally, the dimensions of the cap depend on the dimensions of the
syringe, and in particular of its distal portion carrying the needle.

In an autoclave, the sealing of the housing 26 of such a cap is improved
by limiting the risks of movement between the cap 20 and the distal portion 104 of the
syringe. Specifically, the annular bead 70 guarantees that the distal portion 104 of the
syringe is mechanically blocked in the second segment 42 of the housing 26 while in an
autoclave. Furthermore, the sealed contact provided by the second segment 42 of the
housing 26 against the middle portion 104a of the distal portion 104 of the syringe
generates microbiological sealing between the housing 26 and the outside of the
protection device after being in an autoclave, and this guarantees that the housing and
the needle remain sterile until the syringe 100 is used, or more precisely until the cap
20 is separated from the needle 106.

In the invention, said second segment 42 includes at least one axial groove
420 that extends longitudinally across a fraction of the height of said second segment
42. As can be seen in the figures, this at least one axial groove 420 is rectilinear.
Preferably, there are four axial grooves 420 that and angularly distributed in regular
manner, and that are arranged in a staggered configuration relative to the slots 70.

The grooves enable air to pass during vapor sterilization, as represented
diagrammatically in Figure 4, thereby making it possible to avoid excessive inflation of
the second segment as shown in Figure 8, likely to cause the bead 70 to disengage from

the syringe. Specifically, in the absence of the axial grooves 420 of the invention,
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inflation of the second segment 42 in the event of increased pressure in the housing 26
decreases the contact zone between the bead 70 and the frustoconical connection
portion 104c, as can be seen in Figure 8. Since the increased pressure tends to deform
the second segment 42 radially outwards, the bead 70 no longer suffices to hold the cap
in position on the syringe. With the presence of the grooves 420 of the invention, such
inflation is greatly reduced, as shown in Figure 7, and consequently the risks of
disengagement are greatly reduced, or even eliminated.

In order to guarantee sealing and sterility, said axial grooves 420 must
extend longitudinally over a fraction only of the height of said second segment 42.
Advantageously, each axial groove 420 presents at least one of the following
characteristics: a width lying in the range 0.1 mm to 0.5 mm; a depth of at least 0.1 mm;
a length that is about 0.5 mm shorter than the length of said second segment 42,
advantageously a length lying in the range 1.50 mm to 1.80 mm, preferably about
1.65 mm. Naturally, the dimensions also depend on the dimensions of the syringe, and
in particular of its distal portion carrying the needle.

Advantageously, said third segment 44 of the cap includes a radially-
projecting projection 440, preferably peripheral, that is adapted to co-operate with said
frustoconical intermediate portion 104b of the syringe 100 in the event of suction in the
internal housing 26 of the cap 20. In particular, this makes it possible to limit the degree
to which said cap 20 shrinks onto said syringe 100 in the event of suction in the internal
housing 26 of the cap, in particular during sterilization. Figure 6 shows such a situation
of suction in the housing 26, with the bead 70 axially offset a little from the frustoconical
connection portion 104c, the shrinkage of the cap being limited by the radially-projecting
projection 440 that comes to co-operate with said frustoconical intermediate portion
104b of the syringe.

Advantageously, said radially-projecting projection 440 has a radial width
lying in the range 0.1 mm to 0.5 mm, i.e. it extends radially inwards by this distance,
starting from the inside surface of the third segment 44. Figure 1, which compares a cap
of the invention (on the left) with a cap of document EP 1 208 861, shows that the height
of the second segment 42 has been reduced so as to provide said radially-projecting
projection 440 at the junction between said second and third segments 42 and 44.

As shown in particular in Figures 2 and 3, the present invention also
provides a syringe-needle protection device that, in addition to the above-mentioned

elastomeric cap 20, includes a rigid shell 80 in which the cap 20 is housed.
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This type of shell 80 is conventionally used to reinforce the protection of
the user of the syringe against being pricked by the needle, by offering rigid external
additional protection that is difficult to perforate by the needle 106.

The rigid shell 80 presents a generally longitudinal circularly cylindrical
shape, it is mounted in coaxial manner relative to the cap 20, and it extends between an
open proximal end 82 and a closed distal end 84.

The rigid shell 80 is dimensioned to enable the cap 20 to be inserted and
blocked therein. To this end, the cavity 86 defined by the internal outline of the rigid shell
80 presents a shape that substantially matches the external shape of the cap 20.

The rigid shell 80 is made up of a longitudinal wall 88 that extends from
the proximal end 82 to the distal end 84 where the longitudinal wall 88 is extended by
an end wall 92 that closes the cavity 86.

Between the end wall 92 and about two-fifths of the length of the
longitudinal wall 88, said longitudinal wall may be provided with four cutouts 94 so as to
enable water vapor under pressure to pass from the chamber of the autoclave to the
housing 26.

The four cutouts 94 are of generally longitudinal shape and they are
radially distributed at 90° from one another.

In order to retain the cap 20 inside the cavity 86 of the rigid shell 80, cap-
retaining means are provided including a re-entrant rim 96, preferably an annular rim,
that forms an element, preferably a collar, projecting towards the inside of the cavity 86.

The re-entrant rim 96 is thus housed in the step formed by the sixth portion
64 of the external outline of the cap 20, so that the cap 20 is prevented from leaving the
shell 80 by the re-entrant rim 96 coming into axial abutment against the shoulder surface
66.

During mounting, when the cap 20 is fully driven into the shell 80, the
essentially plane outside face of the end wall 30 of the cap 20 comes into axial abutment
against the inside face of the end wall 92 of the shell 80. However, in the normal position,
there is no contact between the outside face of the end wall 30 of the cap 20 and the
inside face of the end wall 92 of the shell 80.

Furthermore, in order to block relative longitudinal movement in translation
between the cap 20 and the rigid shell 80, more particularly movement of the cap 20
towards the end wall 92 of the shell 80, an annular rib 98 is provided as complementary
retaining means, which annular rib is arranged on the inside face of the longitudinal wall

88 of the shell 80. The annular rib 98 is suitable for co-operating with the outside face
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of the lateral wall 28 of the cap 20 by coming into abutment against the shoulder 58 of
the cap 20.

The shoulder 58 forms a first shoulder that is re-entrant towards the distal
end 24 of the device, this first shoulder 58 being situated on the outside face of the
lateral wall 28 of the cap 20 level with the second segment 42 of the housing 26.

As can be seen in Figure 2, approximately mid-way along the shell 80, the
longitudinal wall 88 includes an annular shoulder 99 at least on its outside face, and
preferably over the entire thickness of the longitudinal wall 88 of the shell 80 (as shown),
which annular shoulder 99 is re-entrant towards the distal end 24 of the device (the
inside diameter of the cavity 86 being smaller on the side of the shoulder 99 that is
situated closest to the end wall 92).

The re-entrant shoulder 99 is formed so as to be situated facing the
shoulder 54 of the cap 20, which shoulder 54 forms a second shoulder that is re-entrant
towards the distal end of the device, being situated on the outside face of the lateral wall
28 of the cap 20 level with the third segment 44 of the housing 26.

As can be seen in Figure 2, the re-entrant shoulder 99 may be situated
both on the inside face and on the outside face of the longitudinal wall 88, so as to form
an annular step of the wall.

In particular, the purpose of the annular shoulder 99 is to make it easier
for the various machines of the manufacturing and assembly line to handle the needle
protection device.

Furthermore, when the cap 20 is inserted inside the cavity 86 of the shell
80, contact exists between the fifth portion 62 of the external outline of the cap 20, and
the inside face of the longitudinal wall 88, situated between the rib 98 and the rim 96.

When the distal portion 104 of the body 102 of the syringe is inserted into
the housing 26, the annular bead 70 is flattened by the distal portion 104 of the body
102 of the syringe. Since the lateral wall 28 of the cap is made of a material that is
sufficiently flexible (e.g. of rubber), a portion of the deformation is absorbed by the slots
72.

In addition, since the lateral wall 28 of the cap presents a thickness that is
sufficiently thin relative to the fourth portion 60 of the external outline of the cap 20,
deformation of the annular bead 70 causes the lateral wall 28 to move radially outwards
at this location, resulting in deformation of the fourth portion 60 that moves closer to the
inside face of the longitudinal cylindrical wall 88 of the shell 80: this is made possible as
a result of the external frustoconical shape of the fourth portion 60 of the lateral wall 28

that is situated level with the annular bead 70, and as a result of the annular gap that is
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available on the inside face of the longitudinal wall 88 of the shell 80 level with the fourth
portion 60.

Naturally, the fourth portion 60 could also present a frustoconical shape
that is the other way round compared to the shape shown, i.e. a shape that tapers
towards the proximal end 22 of the cap.

The fourth portion 60 could also present a shape that is different from
frustoconical, provided that once the cap is housed in the shell, the surface generates a
free annular gap between it and the facing zone of the longitudinal wall 88 of the rigid
shell 80. Specifically, the annular gap makes it possible to receive a portion of the
radially-outward deformation of the zone of the lateral wall 28 of the cap 20 that is
situated against the middle portion 104a of the distal portion 104 of the syringe.

More generally, there preferably exists a gap, advantageously an annular
gap, between the longitudinal wall 88 of the rigid shell 80 and the lateral wall 28 of the
cap 20, that extends in longitudinal manner from the cutouts 94 to the annular rib 98
arranged on the inside face of the longitudinal wall 88 of the shell 80, i.e. to the projecting
shoulder 58, on either side of the shoulder 99. The gap enables water vapor under
pressure to pass from the chamber of the autoclave to the housing 26 as a result of the
material constituting the cap 20 being permeable to gas, in particular to water vapor
under pressure. Furthermore, the portion of the gap that surrounds the second segment
42 of the housing 26 also makes it possible to receive the radial expansion of the zone
of the lateral wall 28 of the cap 20 that surrounds the middle portion 104a of the distal
portion 104 of the syringe.

Thus, it should be understood that the presence of the shell does not
modify in any way the use and the operation of the cap 20 for sterilization while in an
autoclave and for maintaining the sterility of the syringe 106 after being in an autoclave.
Furthermore, the presence of the shell does not modify the force opposing separation
while separating the cap 20 from the syringe 100, but it increases the safety of the user
against being pricked.

Although the present invention is described above with reference to an
embodiment, naturally the present invention is not limited by that embodiment, and, on
the contrary, any useful modification could be applied thereto by the person skilled in
the art, without going beyond the ambit of the present invention as defined in the

following claims.
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PATENTKRAV

1. Beskyttelsesindretning til beskyttelse af en sprgjtenal, hvilken indretning om-
fatter en elastisk nalehaette (20), som straekker sig i en hovedsagelig langsgaende ret-
ning og som har en lukket distal ende (24) og en aben proximal ende (22), hvilken heette
(20) omfatter en sideveeg (28), som straekker sig fra den proximale ende (22) langs en
proximal endezone (32), idet den definerer et indvendigt hus (26) til modtagelse af den
distale del (104) af kroppen (102) pa en nalesprgjte (100), og en endevaeg (30) med en
tykkelse, som straekker sig fra den distale ende (24) langs en distal endezone (34),
hvilken endevaeg (30) er egnet til at blive perforeret over en del af sin tykkelse af den

frie ende af nalen (106), hvilket hus (26) omfatter, fra sin proximale ende (22):

- en abning (36), som har en maksimal diameter (D1);

- et farste segment (40) med afskaret konisk eller cirkulaer cylindrisk form;
- et cirkulaer cylindrisk andet segment (42), som har en diameter (D2), som
er mindre end den maksimale diameter (D1), og som er til at indeholde
den distale del (104) af sprgjtelegemet (102), som baerer den naevnte nal
(106); og

- et tredie segment (44), som tilspidses fra det andet segment (42) imod
endevaeggen (38) i huset (26), hvilken sidevaeg (28) ogsa er forsynet med
en ringformet vulst (70), som er anbragt i huset (26) imellem det farste og
andet segment (40, 42) i huset (26), idet i det mindste én slids (72) straek-

ker sig i en langsgaende retning pa tvaers af den ringformede vulst (70);

hvilken indretning er kendetegnet ved, at det andet segment (42) omfatter i det mindste
én retliniet aksial rille (420), som straekker sig langsgaende over en del af hgjden af det

andet segment (42).

2. Indretning ifalge krav 1, hvor adskillige slidser (72), isaer fire slidser, vinkelmaes-
sigt fordelt pa regelmaessig made, straekker sig i en langsgaende retning pa tveers af
vulsten (70), og adskillige riller (420), iseer fire riller, vinkelmaessigt fordelt pa regelmaes-

sig made, streekker sig i en langsgaende retning i det andet segment (42).

3. Indretning ifalge krav 2, hvor slidserne (72) er anbragt i en forskudt konfiguration
i forhold til rillerne (420).
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4. Indretning ifglge ethvert af de foregaende krav, hvor den i det mindste ene rille
har en bredde, som ligger i omradet 0,1 mm til 0,5 mm og/eller en dybde pa i det mindste
0,1 mm og/eller en lzengde, som er omkring 0,5 mm kortere end leengden af det andet
segment (42), fortrinsvis en laengde, som ligger i omradet, 1,50 mm til 1,80 mm, for-

trinsvis omkring 1,65 mm.

5. Indretning ifglge ethvert af de foregaende krav, hvor det tredie segment (44)
omfatter et fortrinsvis perifert radialt fremspringende fremspring (440), som er indrettet
til at samvirke med den afskarne koniske mellemdel (104b) pa sprgjten (100) i tilfaelde
af sug i det indvendige hus (26) i haetten (20), for derved at undga at haetten (20)
krymper pa sprgjten (100).

6. Indretning ifelge krav 5, hvor det radialt fremspringende fremspring (440) har

en radial bredde, som ligger i omradet 0,1 mm til 0,5 mm.

7. Indretning ifalge ethvert af de foregaende krav, som yderligere omfatter en stiv
skal (80) af hovedsagelig aflang og cirkulaer cylindrisk form, som har en proximal ende
(82), som er aben, og en distal ende (84), som er lukket, i det mindste delvis, hvilken
skal (80) omfatter en langsgaende vaeg (88), som straekker sig fra dennes proximale
ende (82) til den distale ende (84), og en endevaeg (92), som er placeret ved dennes
distale ende, hvilken skal (80) er til at omgive og indeholde den elastiske nalehaette (20)

og er forsynet med holdeorganer (96, 98, 99) til at fastholde heetten (20).

8. Indretning ifalge krav 7, hvor holdeorganerne omfatter en indad-bukket kant
(96), som danner den proximale frie ende af skallen (80) og som har en indvendig dia-
meter, som er egnet til, i skallen (80), at fastholde den proximale ende af sidevaeggen
(28) pa heetten (20).

9. Indretning ifglge krav 8, hvor den proximale ende af den udvendige overflade
af sidevaeggen (28) pa heetten (20) omfatter en ringformet skulder (64), som er bagud-
bukket imod den proximale ende (22) pa indretningen og er egnet til at samvirke med

den ringformede kant (96).

10. Indretning ifglge ethvert af kravene 7 til 9, hvor holdeorganerne yderligere
omfatter en ringformet ribbe (98), som er anbragt pa den indvendige overflade af den

langsgaende veeg (88) pa skallen (80) og som er egnet til at samvirke med en farste
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skulder (58), som er bagud-bukket imod den distale ende (24) pa indretningen og som
er placeret pa den udvendige overflade af sidevaggen (28) pa haetten (20) pa niveau
med det andet segment (42) i huset (26).
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